Introduction
In 2014, the World Health Organization reported that 1.9 billion adults, 39% of the population, were overweight or obese [1] . Unlike most complications of obesity, adult-acquired buried penis is an uncomfortable topic, which may be overlooked. Patients are often encouraged to lose weight, but this is futile. Simple weight loss will not cure buried penis, as it is a multifactorial condition caused by a combination of: (i) overhanging escutcheon from being overweight, (ii) lichen sclerosus, which often contracts and destroys the penile shaft skin, and (iii) loss of normal penile shaft attachments to the penile skin.
Adult-acquired buried penis begins when the suprapubic fat pad, also known as an escutcheon [2] , engulfs the penis. The penis is often incarcerated and unextractable due to contracted skin. A tight phimotic band creates the entrance of the space in which the buried penis resides, called the 'pseudocavity'. Buried penis can be complicated by several later-appearing compounding features, including scrotal lymphoedema, hidradenitis suppuritiva, and lichen sclerosus et atrophicus (LS) [2] .
Preoperative Evaluation
Medical and often cardiac clearances are necessary, as these patients frequently have numerous comorbid conditions. Efforts are taken to optimise blood pressure and blood sugar preoperatively [3, 4] . Routine blood evaluations (including haemoglobin [Hb] A1c measures), urine cultures, and pseudocavity skin cultures must be obtained. A nutrition panel is also prudent because these patients can be protein malnourished despite being obese. We do not operate on patients with a HbA1c over the arbitrarily-chosen value of 9%, as uncontrolled diabetes greatly increases wound infection rates. Unless cultures dictate otherwise, perioperative vancomycin (weight adjusted 15 mg/kg) and 5 mg/kg gentamicin (maximum dose 300 mg) are given.
Culture-confirmed UTIs are treated with at least 72 h of culture-specific antimicrobials in the 3 days before surgery.
In all, 73 patients were treated from 2007 to 2017. Patients can be categorised into five stages (Table 1) , with successful treatment hinging on adequate excision of diseased skin and de-bulking followed by replacement of deficient skin with split-thickness skin grafting (STSG).
Operative Details
The patient is placed in a 'frog-legged' supine position. If there is extensive scrotal involvement, lithotomy is preferred. The area is thoroughly prepped with povidone-iodine. Once the penis is unburied, the area is prepped again on the field with chlorhexidine/alcohol solution, such as ChloraPrepâ (CareFusion, San Diego, CA, USA). The left anterior thigh is included in the sterile field if STSG is required. The procedure has four major steps: penile release, tissue resection, wound closure, and penile reconstruction [5, 6] .
Penile Release
A dorsal slit is performed to expose the glans (Video S1). Once identified, a 2-0 monofilament suture is placed through the glans for traction. Typically, the penile shaft skin is resected, as it is often not salvageable (scarred, oedematous, contracted). To do this, make a circumscribing incision 3 mm from the corona. The penis is degloved and dissection is performed up to but not including the suspensory ligament. Failure to remove diseased skin leads to re-burying of the penis in >50% of cases [6] .
If severe LS is present, distal pendulous urethral stricture may also be present. When discovered before buried penis repair, urethroplasty should be done first, generally through a perineal incision using a dorsal buccal-onlay technique of Kulkarni. Buried penis repair is then performed at least 3 months postoperatively, when the patient is completely healed from urethral surgery. If stricture is discovered at the time of buried penis repair, a first stage Johanson urethroplasty is performed for a maximum of 2 cm. More proximal urethral strictures are dilatated by standard means, and the patient is carefully monitored for stricture recurrence and treated with delayed Kulkarni urethroplasty later as needed.
Tissue Resection and Wound Closure
Escutcheonectomy generally involves lateral transverse incisions beginning just above the dorsum of the penis and extending up the lateral mons pubis in a curvilinear fashion. The portion of the escutcheon to be removed is incised and dissection is carried down to Scarpa's fascia. If the scrotum is involved the incision can be continued distally around a diseased scrotum, leaving behind local skin flaps for eventual closure. Partial lipectomy of the neighbouring tissue is performed, leaving a 0.64 cm (0.25") thick flap that is mobilised to the base of the penis. This tension-free flap is sutured 2 cm up the base of the penis. This creates a 'turtleneck' appearance and avoids deep tissue clefts, which can be hard to clean later. To accomplish this, 2-0 polyglactin 910 sutures (Vicrylâ, Ethicon Inc., Somerville, NJ, USA) are placed deeply at the base in multiple layers to minimise the risk of dehiscence. A #7 flat Jackson-Pratt drain is placed under the flaps to reduce postoperative seroma collection.
Penile Reconstruction
The 'turtleneck' avoids creating a pit just superior to the penis in which dead epidermis may accumulate. If the penile skin was resected, a STSG is used for penile shaft reconstruction. The STSG is harvested from the previously prepped left anterior thigh with an electric dermatome (Zimmer, Warsaw, IN, USA) set at a thickness of 0.038 cm (0.015"). The skin graft is sutured proximally to dartos tissue and the 'turtleneck' with 4-0 chromic gut suture. Distally, the skin graft is sutured to the corona. In lieu of multiple rows of quilting sutures, the remainder of the graft is secured to the penis with dilute fibrin sealant (Artiss, Baxter, Deerfield, IL, USA). Dilution of the fibrin sealant provides a longer dry time to properly position the graft. Use of dilute fibrin glue has been shown to simplify postoperative dressings as bolster dressings are not required, improve graft take, and decrease the degree of graft scarring over time. Other surgeons have advocated fenestrating the skin graft to reduce the occurrence of seroma collection [7] .
Dressing
The penis is wrapped in petrolatum-impregnated gauze, such as Xeroformâ (Covidien Ltd., Dublin, Republic of Ireland), followed by soft gauze, such as Klingâ (Johnson & Johnson, New Brunswick, NJ, USA). The remainder of the wounds are covered in dry fluffy gauze. Mesh underwear is used to keep these dressings in place. Alternatively, some surgeons have used negative-pressure dressings to accelerate graft take and reduce the incidence of seroma collection [7] . If the STSG was harvested, the donor site is covered with clear adherent dressing, such as OpSiteâ (Smith & Nephew plc, London, UK), and a small suction drain, such as TLS Surgical 
Postoperative Care
Patients are placed on bedrest for 48 h. Mechanical and weight-adjusted pharmacological venous thromboembolism (VTE) prophylactic measures are taken [8] . At 48 h postoperatively, the Foley catheter, as well as penile dressings, are removed; the patient is allowed to shower, and patients are taught how to dress the wound. Most patients are discharged after 72 h. Ambulation and continuing pharmacological VTE prophylaxis is recommended, as these patients are invariably at high risk. We borrowed a model from orthopaedics where patients are given 14 days of full-dose low-molecular-weight heparin or oral factor X inhibitor, such as rivaroxaban (Xareltoâ; Janssen Pharmaceutica, Beerse, Belgium). Patients are seen in clinic every week for 2-4 weeks, and then every 2-4 months until the wounds are healed.
Some degree of dehiscence should be expected. This is managed with local wound care and expectant management.
Conclusion
Adult-acquired buried penis is a growing affliction. Conservative treatments often fail, leaving surgery the only option for most patients. The general steps of the procedure are penile release, tissue resection, wound closure and penile reconstruction, often with STSG. This technique provides durable repair of adult-acquired buried penis. Patients quickly experience massive improvements in voiding and sexual function [9] . Quality of life improves greatly, and signs of clinical depression improve [9] .
